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c=3x10%m/s

h=6.63 x 10734 Js

e=1.6x101C

Yy = 41 x 107 TmA™!

g,=8.854x 1012 C2 N m2

%=9x 10° N m? C2

TESO

gTagI <1 SeWH (m,) = 9.1 x 10731 kg

Y T goIqH = 1.675 x 1027 kg

I 1 &M = 1.673 x 1027 kg

JATENTIET |&AT = 6.023 x 1023 Ifa 719 A

SiegsrH f3=rdmeh = 1.38 x 10723 JK-!

. General Instructions :

All questions are compulsory. There are 27 questions in all.

This question paper has four sections : Section A, Section B, Section C and Section D.
Section A contains five questions of one mark each, Section B contains seven
questions of two marks each, Section C contains twelve questions of three marks
each, and Section D contains three questions of five marks each.

There is no overall choice. However, an internal choice(s) has been provided in two
questions of one mark, two questions of two marks four questions of three marks and
three questions of five marks weightage. You have to attempt only one of the choices
in such questions.

You may use the following values of physical constants wherever necessary :
c=3x103m/s

h=6.63 x 10734 Js

e=16x10"1C

Yy = 41 x 107 TmA™!

gy = 8.854 x 1012C2N"Tm>2

Lo iONm 2

4re,

Mass of electron (m,) = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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SECTION - A

1. wohret foga 3csi & e § “Sgeft STafa” s aftwm fofew | 1
YAl
feregagrarehia fafertor o wicia famon & ue “dierar shi ftary fafaw |
Define the term “threshold frequency”, in the context of photoelectric emission.

OR

Define the term “Intensity” in photon picture of electromagnetic radiation.

2. 9 hig YT Yehr foRe WM 3R TEH WIS W1 YU A dTel fohdll ITYE W
? AT AT &, Al S ShIUT 60° U SATT & | e HIEIH ohT 3Ted-Teh (T <hITou | 1

When unpolarised light is incident on the interface separating the rarer medium and the
denser medium, Brewster angle is found to be 60°. Determine the refractive index of
the denser medium.

3. ROl ! =AW qUT faur H, Sweh f&et % gfd 9RE i 30 MHz § 7 R Jfdsiea #=i
‘ fr T g ? 1

e
Y- F0T H TERYT &7 TR foh el W AR wtar g 2

In sky wave mode of propagation, why is the frequency range of transmitting signals
restricted to less than 30 MHz ?

OR

On what factors does the range of coverage in ground wave propagation depend ?

4 Srel fereft aTetes o Rl W IS favaTat sTye foham ST B, @t Sotere il Sl STUdTE o
' faenfr shrer & fope wopR TEfora BT & 2 1

When a potential difference is applied across the ends of a conductor, how is the drift
velocity of the electrons related to the relaxation time ?

5. ol forger fearmg SmTarer o st wwferer gBi ol 3Mfad shiTT | 1

Draw the equipotential surfaces due to an isolated point charge.

55/1/2 3 g% [P.T.O.
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SECTION - B

6. IS i yehrer fergra wefientor Y e @ ehter forgga wuma § 3 o5t <t Sftra wreqont
<1 =mE Shifs, fSeht e o faga g T8 6 S aehdl B |

Explain with the help of Einstein’s photo electric equation any two observed features
in photoelectric effect which cannot be explained by wave theory.

7. OHM HIT % foret ST 3t fopeh wewt st Bt a-ar @ et greehig 89 B, S e
T <l TfT <Al fewTT o e SHRId 7, | TSI T 2 | 39 g1 gRI =l T I g <
TS o1 37T TR ieTd it |
A deuteron and an alpha particle having same momentum are in turn allowed to pass

through a magnetic field _B), acting normal to the direction of motion of the particles.
Calculate the ratio of the radii of the circular paths described by them.

'8, Qe % I (P, V) 3 (P,, V) B 1 AR 5w 3 (i) Aot weivem, (if) ared Heem
1 foreft mafd v 3 e & s fomn e 2, 1 P, 37, 3 ) H € St e A 2R
el wIfed &7 71 HIT |

Two bulbs are rated (P, V) and (P,, V). If they are connected (i) in series and (ii) in

parallel across a supply V, find the power dissipated in the two combinations in terms
of P, and P,,.

9. 1.5 3YIqTh o 3 FATIAA 1T <hl Tshdl AT 1A <hIFTY fSTEeh! &HdT 1.4 39T
A H W@ I W -5D 2 |

YAl

i o Th HETg 0 1 a1 F STISAIH 1.6 B | 4/2/5 SvarcHieh o el A1eam & w@
ST T 39 T o1 = fo=e IRehferd it |
Calculate the radius of curvature of an equi-concave lens of refractive index 1.5, when
it is kept in a medium of refractive index 1.4, to have a power of —5D ?

OR

An equilateral glass prism has a refractive index 1.6 in air. Calculate the angle of
minimum deviation of the prism, when kept in a medium of refractive index 4 \/E/ 5.

55/1/2 4 B
[eltt:



10. & <1 <hIvf HamT <1 wieHt whiae Ry | sehe Soft 6 egam atres aiesfora $ife
3TN Ioorg T fop Tg e grareha gy o fope ym @ wefud 2 | 2

JAYT
BTSSIS ULHTY] <hl T2 IR STaEAT § St oh1 hafl STadehlel THehiord ShifaTT |

State Bohr’s quantization condition of angular momentum. Calculate the shortest
wavelength of the Bracket series and state to which part of the electromagnetic

spectrum does it belong.
OR

Calculate the orbital period of the electron in the first excited state of hydrogen atom.

511. (a) SEWH m % ForEl STAfSa T & Geg ¢ swell aireed (L) H [V % @y T
9T o fore o Wifew | =87 v s fava 2 |

(b) et orarei, Topet Tiet 3T fereft et ot 1 Tifast Seitd J| & | 30 | fopaeht
qUTCEH ST 2 ? 2

(a) Plot a graph showing variation of deBroglie wavelength (1) associated with a

charged particle of mass m, versus \K/ , where V is the accelerating potential.

(b)  An electron, a proton and an alpha particle have the same kinetic energy. Which

one has the shortest wavelength ?

o fel TV 2R @ S e 1 Pl R g0 @ o g T e 9 e
k THhAT 2 7 Yo UEHT I HATHITE T o el o STAH JhH o 1T oeh [TRAU | 2

Why a signal transmitted from a TV tower cannot be received beyond a certain
distance ? Write the expression for the optimum separation between the receiving and

the transmitting antenna.

55/1/2 5 g% [P.T.O.
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(a)
(b)

(c)
(a)
(b)

(©)

(b)

(a)
(b)

Qs -9

SECTION -C

e pUSel HeaIHiet 1 HEsR) fagr fafla |

Jg AT A o ¢ HRUT ST fob et Aearie i 3Heh got €9 § fereft feu Mo
qftaer 3§ ey <At ATg o o SR SR T fehe o HeRar B 7

fopeft oo Teiiet 3 (1) Sieear gamfear 31K (ii) arT gatfear i afedms fafag |

State the underlying principle of a moving coil galvanometer.

Give two reasons to explain why a galvanometer cannot as such be used to
measure the value of the current in a given circuit.

Define the terms : (i) voltage sensitivity and (ii) current sensitivity of a
galvanometer.

AT YTehed hl TRTYT 37X 39ehT ST ATk Al |

3@ T ST HFHR TRl 311 TS o €Y =rereh, f9ed Sl 9w 1) yafed &t
T 8, ¥ g x T YT a 1 I3 - (TU) T &, FEH 9 L, Jerred &1 @l 2 |
39 S 9T R S ATel IROTTH &t o foTu Sistes a1 i |

a
"N
I\Il v 12
a a
e— ¥ —>
a

Define mutual inductance and write its S.I. unit.

A square loop of side ‘a’ carrying a current I, is kept at distance x from an
infinitely long straight wire carrying a current I, as shown in the figure. Obtain
the expression for the resultant force acting on the loop.

a
"N
I\Il v 12
a a
e— ¥ —>
a
6 OF:|Of



15. (a) z-fewm & srafew afmm & wewewm gfg e forelt forgga & < deew Tmfawa gsi
! 3Mfaa HIfT |
(b) —q 3R+ q o T AT FHA: (0, 0, — a) 3R (0, 0, a) TogaT W & & | forgari
(0,0, +7) 3R (x, y, 0) R R fogga fava = 2

(a) Draw equipotential surfaces corresponding to the electric field that uniformly
increases in magnitude along with the z-directions.
(b) Two charges — q and + q are located at points (0, 0, — a) and (0, 0, a). What is the

electrostatic potential at the points (0, 0, + z) and (x, y, 0) ?

16, T % R o S s 1 o e wh 7 40 O 3 20 O F SRREE & yark

N 20 0
A :l AN B
40 Q
DpF——wvwWw C
E +II_ wa F
40V 10
Y

fepeft et &g # 31 e 1 Bt B 7 58 Tohd Sreh et femar e @ 2 fepelt e &g <At
1 Y3t § A R = 5 Q 3R S wfeteg & | & afeier S <l wm wfadier gro sie (qred
qer) T T ST &, @ = T foreg 1.5 1, TR S 8, FgT /| AR Haor s
2 | S 1 A vitehfera I |

S
R |~VWV—|
o | Lo () o | e
P
Alg /B Q e |C
«——/, cm >I< (100 - /;) cm ———»]
1 {
| 5 VX
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Using Kirchhoff’s rules, calculate the current through the 40 Q and 20 Q resistors in

the following circuit :

1+ 20 Q
A :l A, B
40 Q
DF——mmwWwwv C
E +II_ wa F
40V 10
OR

What is end error in a metre bridge ? How is it overcome ? The resistances in the two

arms of the metre bridge are R =5 Q and S respectively.

When the resistance S is shunted with an equal resistance, the new balance length

found to be 1.5/}, where /| is the initial balancing length. Calculate the value of S.

R—RB.| |~\Nw—|

o | ) ’ o | [e

< (100 - 7,) cm ————»

1 { )
I \J

E K
17. (a) forelt Meufdes aifires <t arufy i siea 31y < o9 gey fafau |
(b) foreft fou e o o 31w o < TmETie A 3R B 1 : 2 % 37U H 3UMEAA ¢ |
STh! YUY SHH: 60 T 3R 30 9 & | $H T W 37 AHEATHR] 1 31T 2 ¢ 1 EH
H TeRcHT A9 AT ?

(a)  Write the relation between half life and average life of a radioactive nucleus.

(b) In a given sample two isotopes A and B are initially present in the ratio of 1:2.
Their half lives are 60 years and 30 years respectively. How long will it take so

that the sample has these isotopes in the ratio of 2:1 ?

55/1/2 8 e
s




18.

19,

55/1/2

ug ‘a6t ufem ffae | greiea T fagr=a < fram w1 3uT ek qaEdH & fram
ST AT T |

e
fopeft weam <6 <rvardHTeR” 1 it fafaw | 3 feafa # staadars & @a & e @
Tenfud ST e IS THde T ge q1em | foret q1eem § @=wor R @8 | 3

Define the term wavefront. Using Huygen’s wave theory, verify the law of reflection.
OR
Define the term, “refractive index” of a medium. Verify Snell’s law of refraction when

a plane wavefront is propagating from a denser to a rarer medium.

(a) Torelt puecht o @ Iehca 6t afedmn ferfaT | saept SI AT iU |
(b) 3@ ¥ T JTER Foreft ST rer forerht smd a 371 b & 3 o am 1,
YaTfed & T 2, foReft s oiears % e et fored o 1, efed & W R, # gl

‘2’ TR 2 | 39 9T W Iret IO} o o fou sastes e shifs | 3
1L
12/\ \112
b
«— a —>
a

(a) Define the term ‘self inductance’ of a coil. Write its S.I. unit.

(b) A rectangular loop of sides a and b carrying current I, is kept at a distance ‘a’
from an infinitely long straight wire carrying current I, as shown in the figure.
Obtain an expression for the resultant force acting on the loop.

L

«— a —>

OF:|Of
9 P.T.O.
!
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21.
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(2)
(b)

n-p-nﬁﬁi@%?ﬁ?@@%%ﬁﬁﬂlﬁﬁqﬁaﬂﬁﬁm |

C-E fa=ma @ n-p-n 2ifsex & farfa arfremerfores w1 31em o & oo ufy
T iU | SHReT hifoy fom ffa srfiyemerfores fore Tepr ured feman ST 2 |

YAl

ot q fepehrt b1 uftaer i@ Wit sueht srRifafy 6t smen Fifse | gae fasf sk
Tt et =l oft seifEa hif |

(a)
(b)

Describe briefly the functions of the three segments of n-p-n transistor.

Draw the circuit arrangement for studying the output characteristics of n-p-n
transistor in CE configuration. Explain how the output characteristics is

obtained.

OR

Draw the circuit diagram of a full wave rectifier and explain its working. Also, give

the input and output waveforms.

(2)

(b)

(2)

(b)

Ife feret e aTgfera T % Stfershan 37k ftam st 1 A 31 B g frefua
fpe T 2, @t A, B % Ui § U Feehich o Tt iieh fifau |

2 MHz 3R 3R 15 V Rrer Sieear St et arge a1 1 9ige™ & o fog
20 kHz 3Tafi 3R 10 V RIER Sreear o foret d@em R o1 sq=m foran o 2 |

HISEA Feehieh TNEh{oTd hITTT, | FTHTRIG: HIGA — HTehieh Teh & hH F1 TG Il
87

If A and B represent the maximum and minimum amplitudes of an amplitude

modulated wave, write the expression for the modulation index in terms of A & B.

A message signal of frequency 20 kHz and peak voltage 10 V is used to
modulate a carrier of frequency 2 MHz and peak voltage of 15 V. Calculate the

modulation index. Why the modulation index is generally kept less than one ?
10 e
[



22. (a)

rhcdl oh 1T T13H o1 W fetflau, | 55 Tawd shi S shifu |

(b) Toreft ST graeh i Fraehia & W@13Ti o =R Hewyu! 191 fafa |

YT

T T Teh—Teh 3GTaU ¢d BU FATTEH A, Tfagrashi 3R g Fraeh i qerelt & o
A fersreerdt fomg forfia |

(a)
(b)

State Gauss’s law for magnetism. Explain its significance.

Write the four important properties of the magnetic field lines due to a bar
magnet.

OR

Write three points of differences between para-, dia- and ferro- magnetic materials,

giving one example for each.

123 (a)

(b)
(a)

(b)

24. (a)

(b)
(a)

(b)

55/1/2

TSR 3TN 7 YTedT § 3TN B aTeft frgagreehia a o 3= i 3T T &
T HId 1 e HITY | 3Fh! Al o feaRa |

forg hifsre <t oM faega & 61 3ied Sl g9 3TR ST Fraehiy & &
A H1 Tcdl o THM 8 |

Identify the part of the electromagnetic spectrum used in (i) radar and (ii) eye

surgery. Write their frequency range.

Prove that the average energy density of the oscillating electric field is equal to

that of the oscillating magnetic field.

@ WIEEAE D,, D, 3R D, W8 AR % o+ & RFTeh q0g- 3Tl FHHl:
2.5eV,2eV 3N 3 eV & | FH & I A BIISRTE 600 nm TG o T 1
TE e B TR ?

SR HITT o BRSS! 1 SETeH TG SR § ST T4 STTaRa ¢ |
Three photo diodes D,, D, and D, are made of semiconductors having band gaps

of 2.5 eV, 2 eV and 3 eV respectively. Which of them will not be able to detect
light of wavelength 600 nm ?

Why photodiodes are required to operate in reverse bias ? Explain.

11 E% [P.T.O.
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SECTION — D

25, (a) AT 3 R w3 o foive et Aot gt 3 fafare et o ot
Hifor | = % fferdt s & safaertor Yot i e 3 fore siers gea=t Hifom |

(b) Tehet Trft ST & hor forerq # T3 1 gRep 3 mm ? | Ffe 39 ford w620 nm
TTeE T IS Thavll JehrT STRITTTd STTIA LT &, a1 Ie T Teh TR YW Hife
fafere o gefiw e 3fas o s gk uftesfera hife | w6 3t =it & o= i
T 1.5me |

e

(a) T afcfeurfaat & qof swafte qad 6t aftarest o1 Jegor femem smar & 7 @resm &
JTEATh 3R I o shifceh ShIvT o o= Fael JTed SHIfTT |

(b) IRW H TIMY AER +10 cm; —10 cm 3R +30 cm FHE g o TH o8 FHTE
SR fopU U E | 58 HeloH g o sifem wlaferms o6t feufa sma hifv |

+10cm —10 cm +30 cm

L iy
== 1T

em ™ em

(a) Describe any two characteristic features which distinguish between interference

and diffraction phenomena. Derive the expression for the intensity at a point of

the interference pattern in Young’s double slit experiment.

(b) In the diffraction due to a single slit experiment, the aperture of the slit is 3 mm.
If monochromatic light of wavelength 620 nm is incident normally on the slit,
calculate the separation between the first order minima and the 3™ order maxima

on one side of the screen. The distance between the slit and the screen is 1.5 m.

OR

55/1/2 12 Seg
[l



(@) Under what conditions is the phenomenon of total internal reflection of light
observed ? Obtain the relation between the critical angle of incidence and the

refractive index of the medium.

(b) Three lenses of focal lengths +10 cm, —10 cm and +30 c¢m are arranged coaxially
as in the figure given below. Find the position of the final image formed by the

combination.

‘ +10cm —10 cm +30 cm
0

(.
== 1T

el

26, (a) T 30D g2 Pl T afe et ) o 6 S S R w0
1 S 1 Ga § avi B | FRE i § s e 3 T S S
HIT |

(b) Tt TaT=R gfget Tunie i favarm v 9% el fer T 8 | 38 w9 @
Forifore o AT ST 35 ForEl 371 SFIAR HeTha 3 AT S R T |
39 GAISH ¥ Gfad el 3R 3T | Tohel T H Hied Shofl b1 3TUTA TRehiord

T | 5
YT
(a) Torell Iga fega A1 foea W@ & fRe fog W fora & & fog =t =g
HINT |

(b) < T foreg 3T, YA q, I H TH R Y 2m G W@ & | 3T i 3R
fog &1 18 i 3w Q37 e i e aTefl W1 W 39 YR W@ ® 6
fehTa et e 7 | 3may Q i e 31 fa sma hife |

55/1/2 13 g% [P.T.O.



27.

55/1/2

(a)

(b)

(2)

(b)

(2)

(b)

(c)

Describe briefly the process of transferring the charge between the two plates of
a parallel plate capacitor when connected to a battery. Derive an expression for

the energy stored in a capacitor.

A parallel plate capacitor is charged by a battery to a potential difference V.
It is disconnected from battery and then connected to another uncharged
capacitor of the same capacitance. Calculate the ratio of the energy stored in the

combination to the initial energy on the single capacitor.
OR

Derive an expression for the electric field at any point on the equatorial line of

an electric dipole.

Two identical point charges, q each, are kept 2m apart in air. A third point
charge Q of unknown magnitude and sign is placed on the line joining the

charges such that the system remains in equilibrium. Find the position and nature

of Q.

aftardt 3Tgfd o foRet ac & & Xl & "t fepeft 2ioft LCR aftaer i wfceen &
e =eh fefaw qm ac & 61 3T o A1y Fiaanar < fo=ror i q@rH & g
T ST |

LCR 9 # 373Te 61 ferfa # Sk 3T Semi < ol W Sieearnsti o s fohaan
HAR BIAT & ?

foret I T 200 V de dicedt & T S W 1A 9 yarfed 2t & | e 34
I o 50 Hz 3T % 200 V % ac €A & TS TR ST 8, A shaet 0.5A €10
& vaTfed Bict 2 | S Y foh GO TR0 H 9T hH R 2 | e T T
+ff aferfera i |

14 ;
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(a)

(b)

(a)

(b)

(©)

(2)

(b)

foreht et gfor w1 ST Eifa frert 3w 3= ac dicear w1 fm ac dicear |
yitafad s & fore foan wman & 3 st it fgia fafen | 3w gfFa & 89
e St - & o TR Ha ffew |

13 BieT e formeht ferega wfer <1 AT 220 V W 1200 kW B, 440 V W wifekd 3ca—1
T AT Toregd w9 | 20 km G g | Srferd S0 oh ToTq ST <h1 ST oot & ari el
|ATE 1 Uiy 0.5 Q ufd fretifiet 2 | I8 wew fagga @ & 4000-220 to=mh
B ¥ g Iufeteller W foea wifdd ot et @ | I % w9 § o
1T — &1 ST 3TTehe <hiY |

In a series LCR circuit connected across an ac source of variable frequency,
obtain the expression for its impedance and draw a plot showing its variation
with frequency of the ac source.
What is the phase difference between the voltages across inductor and the
capacitor at resonance in the LCR circuit ?
When an inductor is connected to a 200 V dc voltage, a current of 1A flows
through it. When the same inductor is connected to a 200 V, 50 Hz ac source,
only 0.5 A current flows. Explain, why ? Also, calculate the self inductance of
the inductor.

OR
Draw the diagram of a device which is used to decrease high ac voltage into a
low ac voltage and state its working principle. Write four sources of energy loss
in this device.
A small town with a demand of 1200 kW of electric power at 220 V is situated
20 km away from an electric plant generating power at 440 V. The resistance of
the two wire line carrying power is 0.5 Q per km. The town gets the power from
the line through a 4000-220 V step-down transformer at a sub-station in the

town. Estimate the line power loss in the form of heat.

15 3
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